We present an observation of t t production in the dilepton decay channel using the CDF detector at the Fermilab Tevatron Collider. This measurement w as made using 67 pb 1 of data, 19.3 of which w as taken during the 1992-93 data run while the remaining data has been acquired this past year (94-95). We observe 6 e v ents in the t t signal region with an expected background of 1.3 0.3 events. This signal is inconsistent with the background prediction by 2.7. Additionally, three of these events contain a total of 5 b-tags { strong evidence for WWb production. We measure the t t production cross section in the dilepton channel to be t t = 1 0 : 9 +5:9 4:5 pb.
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INTRODUCTION
The experimental observation of the top quark (t) is required to complete the three generations of quarks in the Standard Model. 1;2 We h a v e previously reported evidence for the top quark with a mass of 174 10 +13 12 GeV/c 2 3 . This paper presents our results from one of the three counting experiments which w as used to conrm our previous measurement 4 .
The dominant production mechanism at the Fermilab Collider is expected to be pair production through theannihilation diagram as shown in Fig. 1 . Based on the Standard Model, each top quark will decay i n to a W boson and a b quark. The decay mode of the W bosons determines the event topology. Events in which at least one of the W's decays to an e or provide a characteristic decay signature in which to search for top. Those events in which the second W decays to an e or , are referred to as a \dilepton" events.
The branching ratio for top to dileptons is 5%. If instead, the second W boson decays into apair, then the decay is referred to as a \leptons+jets" event. Here, the branching ratio is 30%. Top decays involving 's, and purely hadronic modes are much more dicult to identify. This paper will focus on the production of t t in the dilepton channel. The CDF detector is described in detail in Ref. (6) . However, there have been a number of changes that have occurred since the 1992-93 collider run at Fermilab which h a v e greatly enhanced our ability to search for top. First and foremost is the upgrades made to the Tevatron Collider. The average and peak luminosities for the current run have reached 1.6 10 31 and 2.5 10 31 cm 2 s 1 , respectively. This is a substantial improvement o v er what was delivered during the 1992-93 collider run. As a result, the CDF detector, for this analysis, has recorded data with an integrated luminosity o f 5 0 p b 1 . This represents a factor of 2.5 more data than what was presented in our previous analysis and more data is on the way. F urthermore, there have been a number of improvements made to the spectrometer, most notably being a new silicon vertex detector (SVX'). This new device, with its improved signal/noise ratio allows us to identify b quarks from top quark decays with higher eciency than we previously could do.
BACKGROUNDS
The characteristic signature for the production and decay o f a t t pair to dileptons is 2 oppositely charged, high p T leptons (e or ), together with large missing energy, and 2 b jets. There are however other physics processes which mimic this signature. These background events need to be accounted for.
They include WW pairs, =Z !ee, (Drell-Yan), Z ! ,b b , and \fake" lepton misidentication. These \fake" events come from QCD multijet or W + jet processes where there is at least one misidentied lepton, conversion electron, or muon from hadron decay in ight which mimics the tt signature. 3 
SAMPLE SELECTION
All of the top counting experiments start with the same lepton (e or ) identication cuts. We begin by requiring that an event contain an electron or muon with E t (p T ) 20 GeV (GeV/c). A series of track quality cuts and ducial cuts are then imposed. The primary lepton must be isolated from other jet activity in the event. Photon conversions are removed. Finally, w e remove Z ! ee() e v ents by making an invariant mass cut on the two leptons such that 75 < M ll < 105 GeV=c 2 in order to reduce the Z 0 and Drell-Yan backgrounds. From this event sample, the dilepton events are selected.
For the secondary lepton, the E t (p T ) cut is still applied. This threshold was chosen to preserve a large portion of the top signal while suppressing the backgrounds from bb, Z ! decays, and from particle misidentication.
A looser set of track quality cuts is imposed in order to increase the overall acceptance. Furthermore, the electric charge of the two leptons must be of opposite sign.
After the P T and lepton identication cuts described above h a v e been made, there are 25 e, 215 ee, and 233 events remaining. Further kinematic and event topology cuts are applied to reduce the remaining backgrounds and exploit the characteristic signature of dilepton events.
Two neutrinos are produced in dilepton top events hence we require that there be signicant missing transverse energy ( 6 E T ) in the event. , where ( 6 E T ; ) is the azimuthal angle between the direction of 6 E T and the direction of either of the two leptons, and ( 6 E T ; j ) is the azimuthal angle between the direction of 6 E T and the direction of either of the two leading jets. This requirement suppresses both the Z ! background in which 6 E T along the lepton direction can arise from neutrinos originating from the decay o f t h e lepton and the Drell-Yan background in which 6 E T can be due to jet energy mismeasurement.
ACCEPTANCE
For M top in the range of 120 -180 GeV=c 2 about 80% of the dilepton acceptance after the selection cuts have been applied comes from real W's decaying into e or . H o w ever it is also possible for one or both of the leptons to come from the decay o f a b quark, or for one or both of the W bosons to decay t o a which subsequently decays to an electron or muon. All of these cases are included in the acceptance calculation. The expected number of top dilepton events in the ee, and e channels for a luminosity of 67 pb 1 is shown in by Laenen et al. 5 . Most of the acceptance for top is in the e channel { 60% to be exact. The remaining acceptance is split between the ee and channels.
RESULTS
Once all of the selection criteria have been applied to the 67 pb 1 of data we are left with 7 events which satisfy all of our requirements. Five of these events are in the e channel, 2 are in the channel, and none have been detected in the ee channel.
The breakdown of the 7 observed events by category is consistent with the relative dilepton acceptance. Recall that 60% of the total dilepton acceptance is in the e channel. Although we h a v e estimated the expected background from radiative Z decay to be small ( 0:04 events), one of the events contains an energetic photon with a invariant mass of 86 GeV=c 2 . T o be conservative, we h a v e removed that event from the nal sample when calculating the signicance, thus we are left with a total of 6 events.
One way in which the events in the e channel can be characterized is shown in Fig. 2 . Here, we plot the azimuthal angle between 6 E T and the closest lepton or jet versus 6 E T for all jet multiplicities (a.) as well as for events with 0 (b.), 1 (c.), and 2 or more jets (d.) { which is the signal region. The two lines in each plot indicate where we cut on these variables. Points to the left and below these lines are considered background, while those above the lines and to the right lie in the signal region. Focusing on Fig. 2d ., we see that once the 2 jet requirement is implemented, no events remain in the background region while there are 5 events which remain in the signal region. The backgrounds in the dilepton channel are summarized in Table 2 
Signicance
The background numbers presented above are the expected mean values for each process. In a given experiment, the actual value may uctuate high or low. Therefore, we calculate the probability that the background could have uctuated up to the number of events observed or more. For the dilepton channel, this probability is 0.33% (2:7). The dilepton channel, with this increase in luminosity, n o w has the same signicance as does the combined signicance of all 3 counting experiments in Run 1A 3 ..
b T agging
We h a v e t w o independent methods of identifying b quark jets in CDF. One method is to search for displaced secondary vertices using the Silicon Vertex Detector (SVX). The second method is to look for soft leptons which come from the semileptonic decay of the b quark (SLT). Three of the 6 candidate events (not including the ) contain a total of 5 b-tags. One event is tagged with the SLT algorithm. Two other events are double tagged { the same jet is tagged by both the SVX and SLT algorithms. The expected number of tags and the number of events observed in the data. 7 in 6 background events is 0.5 tags. We w ould expect to see 3.6 tags if the events are from t t decay.
Cross Section
The tt production cross section can be written as : tt = N top R Ldt top (1) where N top is the number of observed events (7) minus the expected background (1.3), R Ldt (= 67 pb 1 ) is the integrated luminosity and top (0.8%)
is the detection eciency of the analysis for observing top events. The dilepton cross section is measured to be: 
CONCLUSION
With this additional data, we conrm the top quark evidence presented in Ref. [3] . We n o w h a v e a large excess in the signal that is inconsistent with the background prediction. Based on 67 pb 1 of data, we expect a total background of 1.3 events in the dilepton channel. We h a v e found 7 events which satisfy all of our selection criteria. This excess in the signal is inconsistent with the background prediction by 2.7 (once the event i s removed). Combined with the results from our other counting experiments, we h a v e established the existence of the top quark. A preliminary cross section measurement for the dilepton channel yield t t = 1 0 : 9 +5:9 4:5 pb. We h a v e collected an additional 30pb 1 of data since this analysis was published. We hope to collect a great deal more data before the completion of the Run 1b collider program at the TeVatron. Approximately 20 pb 1 of this new data have already been analyzed. We see two new candidate events which satisfy all of our criteria; one is our sixth e event and the other our rst ee event.
